Direct observation of singlet oxygen production by merocyanine 540 associated with phosphatidylcholine liposomes.
The production of singlet molecular oxygen (1O2) by the photosensitizing dye merocyanine 540 (MC540) bound to phosphatidylcholine liposomes has been demonstrated by direct detection of 1O2 luminescence at 1268 nm. 1O2 phosphorescence emission was enhanced in deuterated buffer and upon saturation of the sample with oxygen and could be quenched by the addition of sodium azide to the external medium. No 1O2 luminescence was detected in nitrogen-saturated samples, in the absence of dye, or with MC540 in aqueous solution. Photobleaching of liposome-bound MC540 was also observed to be dependent on oxygen concentration. These studies are consistent with 1O2 intermediacy in the mechanism of MC540-mediated photosensitization.